Abstract. This paper presents the effect of the diameter of orifice nozzle coolant on cutting performance of aluminum alloy 6066 in turning operations. The main factors affecting the performance and the major influence are tool wear, tool life, chip deformation and surface roughness by using coated cemented carbide Al 2 O 3 insert. The surface roughness and chip deformation performance of the various diameter of orifice nozzle and velocity of coolant on cutting is investigated. The experiments were carried out on 2 axes CNC lathe machine. The result revealed that the good performance of surface roughness at the smallest nozzle orifice size with velocity given a great influence on cutting speed performance.
Introduction
The manufacturing industries have been always searching for new ideas to reduce the manufacturing process cost and quality of parts. It is generally agreed that the application of cutting fluids can improve the tool life and results in a good surface finish by reducing thermal distortion and flushing away of machined chips [1] . Furthermore, the cutting fluids also incur a major portion of the total manufacturing cost, Machining with solid lubricants [3] [4], MQL [5] , dry machining, high-pressure coolant, flood cooling, compressed-air/vapor/gas as coolant, and cryogenic cooling by liquid nitrogen are some of the alternative approaches for turning performance improvement and development on tool life and surface roughness [2] . During dry machining of aluminium alloy 6066, the tool wear, and tool life are mainly caused by the formation of an adhesive layer and built-upedge, which has a great effect on the quality of the machined surface. [7] The chips that are formed in turning operation tend to entangle to the material and carbide insert causes an obstacle to dislodge the chips through the points [6] . This research is to provide an alternative technique or process to facilitate the machining of aluminium alloy 6066 using re-designing various diameter of orifice nozzle. Figure 1 shows the schematic diagram of coolant system in machine tool experimental setup. The machine is equipped with a pressure pump system and the flow rate in this pump is kept constant throughout the experiment. In this experiment, some variables have been investigated including the interchangeable various nozzle sizes, depth of cut, cutting speed and feed rate. The effects of cutting speed on the performance of coated cemented carbide Al 2 O 3 insert with various size of nozzle orifice were observed. Machining parameters including the surface roughness and chip deformation were recorded. All experiments were carried out using 2 axes CNC lathe machine.
Experimental Design

Fig. 1 Schematic diagram of coolant system in machine tool
The first stage idea was re-designed an interchangeable various orifice nozzle using Mastercam software. The coding of the NC program was developed using the Mastercam and incorporated to CNC Lathe machine. It is machined to achieve the required contour by using brass material. The interchangeable various orifice internal holes re-design diameter of 1.0 mm 2.0 mm and 3.0 mm was drilled by CNC lathe and then finished it by using wire-cut machine to achieve an accurate dimensional size. The internal diameter of various orifice nozzles were measured by using a pin gauge as shows Figure. 2. The advantages of design the nozzles is to interchange for various operations to get the optima result. Table 1 [9] and Table 2 , respectively.
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Manufacturing Engineering The cutting tool holder used for turning operation is PVJBL2525M16 and the insert Al 2 O 3 coated cemented carbide (VCGT 160404-PM2-WXN10) [9] ,was used as the cutting tool in this experiment, which is an alumina coating with a thin layer of high temperature and hard constituent being diffused onto the surface of ordinary cemented carbide. This type of inserts is used due to its durability, high performance and is commonly used in manufacturing industries [9] [10] . The insert is mounted onto the tool holder which allows the cutting fluid to travel through its body at various diameter of orifice nozzle coolant. The arithmetical mean surface roughness is the recognized standard to evaluate the surface texture [11] . An average surface roughness value on the machined surface was measured perpendicular to the feed marks at a minimum of three location points around the work material circumference. Surface roughness tester was used to measure the roughness of the work piece and to achieve the maximum accuracy and consistency, this equipment need to be calibrated using the standard block before and after the experiment. Swarf was collected at the beginning (new tools) and end (worn tools) of each test. Chip shapes and formations were analyzed referring to the British Standard (ISO 3685-1977and ANSI/ASMEB94.55M-1985) chip formations [6] . This study provides the process optimization of machining aluminum alloy materials with prolong the better surface finish. The process optimization will be with drawn after experimental work. These provide the appropriate method for machining aluminum alloy 6066 with efficient, good quality and high productivity of the component [12] [13] .
Results and Discussion
Under most cutting condition, the surface roughness is affected by the change in cutting speed, as the rise in cutting speed; raise the temperature generated at the interface of tool and materials. Machining of aluminum alloy 6066 using various nozzle orifice size of 1.0 mm, 2.0 mm and 3.0 mm, the surface roughness of the tool coated cemented carbide increase with decrease of cutting speed for all different size of nozzle. It is observed that with the cutting speed of V=800 m/min, the surface roughness is increase tremendously as compared with cutting speed of V=900 m/min. It can be seen in Fig. 3 that the growth of surface roughness is increases at cutting speed of V=1000 m/min and tend to slowdown at cutting speed of V=800 m/min. It can be suggested that with cutting speed of V=1000 m/min is the best cutting speed for aluminum alloy 6066 when using nozzle orifice size of 1.0 mm internal coolant system.
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Fig . 3 Typical surface roughness of effect cutting time Figure 4 shows the effect of feed rate on the surface roughness. For nozzle 1.0 mm, although it generates the lowest surface roughness at 0.25 mm/rev feed rate, the feed rate increases dramatically when the feed rate is increased to 0.3 mm/rev. For 0.4 mm/rev feed rate, size nozzle 0.3 mm gave the highest surface roughness readings. In all cases, the size nozzle did not experience drastic changes in surface roughness with the variation in feed rate. In the experiments using various nozzle size coolant system, the results show only a minor effect on the surface roughness. It can be seen that from Figure 5 , there were minor differences between each value of surface roughness for a difference size orifice coolant system for all cutting conditions. The surface roughness produced by 1.0 mm various size of nozzle coolant is the best result, followed by 2.0 mm and 3.0 mm size nozzle. Generally, an increase of the cutting speed leads to a deterioration of surface finish. However, with an increase of the cutting speed and decrease of coolant size nozzle, the value of surface roughness is drastically reduced. This indicates an improvement in surface finish. This shows that by using nozzle orifice of 1.0 mm with cutting speed of V=800 m/min, the surface finish can be improved significantly but the surface roughness value were not very difference for all various size coolant condition. Figure 6 shows the chip colour is yellowish at the low cutting speed and at the higher cutting speed the colour is rather dark blue. The yellowish colour of the chip produced by nozzle orifice of 3.0 mm indicated the chip was burnt. For all cutting condition by using nozzle orifice of 1.0 mm, the chips produced have a bright surface indicating that they are not burnt. Machining of aluminum alloy with nozzle orifice of 1.0 mm produces small fragment of segmented or serrated chip compared to the chip produced by 2.0 mm and 3.0 mm coolant nozzles. Therefore, it can be concluded that with this coolant nozzle size 1.0 mm, it gives an optimum cutting condition.
Chip Formation
(a) (b) Fig. 6 Magnified view of chips formed while cutting using nozzle 1.0 mm, cutting speed V=800 m/min, feed rate = 0.20 mm/rev Conclusions The conclusions are drawn based on the results throughout the study on turning aluminum Alloy 6066 with carbide Al 2 O 3 insert by using various sizes of nozzle with internal orifice nozzle of 1.0 mm , 2.0 mm and 3.0 mm. It can conclude that by using a coolant nozzle orifice size of 1.0 mm with cutting speed of V= 800 m/min gives the optimum results in term surface roughness. The smaller size of orifice nozzle coolant that more advantages during the machining turning processes. This will increase the productivity, improves quality output, minimize the machining time taken, less inserts to use and eventually save the total cost of machinability.
